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o. 'i aaoriptl on 

■ I ftp - State of Washington 

/ 2 J Jap - Hartford Engineer forks 

- 3 - l !'ap - Hanford \in*imor >/ork» (Showing Und Areas) 

■ 4 i' lap - Site ap 

6 v«p - Hanford togineer -orks (Showing Service Linos) 
0 iap - Richland Village 

7 Diagram - Metal Fabrication and resting Area Layout 

8 Diagram - Pile Aroa layout 

9 Diagram - Separation Area Layout 

10 Diagram - Ground Floor Plan of Huilding .Jo. 106 

11 Diagram - Pile Huilding - Charging face 

12 Diagram - Sectional View of Pila from Control Xa& Side 

13 Diagram - Sootional View of Pile from Discharge tnd 

14 Diagram - Sectional '/low of Pile from Top 

15 Diagram - External I a one trio Viow of Graphite Assembly 
13 Diagram - Outaway Isometric Viow of Graphite Assembly 
17 Diagram - Sohoiaatio arrangement of Different Grades of 

'Graphite in v.he Pila 
Lfl Diagram - Cross Section through a Charged »ube in the Pile 

19 Diagram - ,7ator Connootiona at Faces of Pile 

20 Diagram - Sootional View of Thermal and biological Shields 
il Diagram - Pile Shielding 

ZZ Diagram - Action of Composite Shield 

23 Diagram - Arrangement of xubea and Blologioal Shiold Blocks 

at Charging Faoe 
)A Diagram - Ca.^r.g Process 

Diagram - Assembled Slug (Obsolote) 
Diagram - Aaaonblad Slug (Hanford oai^) 
27 Diagram - Typical Arrangement of Sluga in Active tubes 

Diagram - Isometric Diagram Showing !?od Pattern for Vortical 
Drop Safety Poda and Shim and Ho gu la ting 
2<yi3 (Horiaontal) 
Diagram - Sohonatio /vrrangowant Hydraulic Shia Hod Drive 
SO Diagram - Jo. Z Safety Sircuit 

31 Diagram - Sohamatio Arrangement tSleetrio Regulating ttod 

Drive 

>2 Diagram - Driving "echania.ii for Regulating nr.d Shim rtods 



33 Diagram - Control Rod far Jhim And Kino Control 

34 Diagram - C'lCGione Showing Regulating or ^hia ilodo a:id 

^ho Special Kit-cinga of ;he Pile Shield 
through ihioh Theae ods 'ass 

35 Diagram - Plan and Novation of Vortical Safety Hods 
3S Diagram - Section through Drop Jafety od and Special 

Fittings of the >ilo Shiald through .hich 
che Rod lassos 

37 Diagram - in, 1 Safety Girouit 

38 Diagram - Elevation of Charging PAchine 

39 j Diagram - Charging "achino and Inlet .Tuter Fittings 
10 Diagram - Discharge fixture 

41 Diagram - Slug Handling after Pile Discharge 

42 Diagram - Arrangement of 'lattreaa Plataa 

43 Diagram - ir ana for Ctation >\nd storage las in 

44 Diagram - Cask Assembly 

45 Diagram - Pile Showing Principal Points of Instrunentation 

and Control 
48 Diagram - 'ain Control Hoom 

47 Diagram - Main Control Panel 

48 Diagram - Instruments - Toraperature Monitor 

49 Diagram - Instrurients - Inlot ./ator 'anal 
30 Diagram - Valve Raok and Jauge toard 

51 Diagram - Instrument - Monitoring Room Panel 

52 Diagram - Miscellaneous Control Panel 

53 Diagram - Building 212 - Lag Storage 

34 Diagram - Duilding 221 - Cutaway Viaw 

35 Diagram - Steam Jet 

38 Diagram - 9» x 9* Precipitator 

57 Diagram - Centrifuge 

58 Diagram - 3uilding 221 - Cornminioationa 

39 Diagram - Uuilding 221 - Process Piping Diagram 

30 Diagram - Plan of Standard Equipment Arrangement Cells 

No. 25 and 28 

31 Diagram - Standard Ceotion - i'ater, Iteam, and Cheraioal 

Peed Lines a -Jleotrioal and Instruraont Liiws 

32 Diagram - Standard Soot ion - Prooeoa Linos; Cootional Via* 

33 Oiagram - Pipe Connootor 

34 Diagram - ;la,.-»Jor 

55 Diagram - Paula t ion Intensity 'easurenont Jquipiaent for 

Uuilding 221 Cells 
6tJ Diagram - Liquid Level •■easurenont with Specific Gravity 

:ind fleight Paotur 
67 Diagram - Gauge Board - Hoot ion 13 

tjQ Diagram - Control Panel - Arrangement Nation 3-L 

39 Diagram - Control Panel - Section 7 

70 Diagram - Outside Piping Diagram and -ap of Tnraadiafce 

Area - Huildir^g Ho. 221 

71 Diagram - building <224 - Chemical nnd Process Piping 
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72 Diagram - I'rocoas Taste 3tora^« lanica 

73 Diagram - Diasolvor 

74 Diagram - Ventilation Huilding Layout 
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AREA "A" "D" - Acquired in fee - * 140,081 Acres 

AREA "B" - Acquired by lease - ** Z3S),0\4- Acres 

AREA "C" - ResMcHve Agreement - 4-3,227 Acres 

AREA 'E" -Acquired by lease - 6,649 Acres 

* Includes 23,800 Acres of Public Domain 
** Includes 45,353 
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METAL FABEICATION AND TESTING 

300 AREA LAYOUT 




303 - a,b,c,d,e,f,g,j,k. metal storage bldgs 
■^303 test pile 

^313 slug machining and canning 
'-3 1 4 rod extrusion 
"'381 ^separation laboratory 
^ 331 - 331-b sub station 
^382 pump house 
"^384 boiler house 

"3603 * 1,2,3 a 4 GUARD TOWERS 
"^3614 MONITOR STATION 
"^3701 GATE HOUSE 
^3704 SUPERVISOR'S OFFICE 



LIST OF BUILDINGS 



"^3706 
•'37 06- 
"3707 ■ 
"^37 07 
' 3709 
* 3713 
■^3717 
•^3719 
S3 722 



3734 



3 741 



LABORATORY 
A AIR CONDITIONING 
A CHANGE HOUSE 
B CHANGE HOUSE 
FIRE HEADQUARTERS 
STORE ROOM- SUPPLIES 
INSTRUMENT SHOP 
FIRST AID 

AREA MAINTENANCE SHOP 
CYLINDER STORAGE 
fCJf. STORAGE 



^3903 -1,2 WELLS 
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3EPAHATI0I AREA LAYOUT 







Legend 
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Hank iun 


221 
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Separation Building 


221 


«» 


Sample Preparation Building 


224 


•» 


Conoentratian Building 


281 




Isolation Building 


241 




Waste Disposal 


282 




Seeondary Substation 


271 




Sendee Building 


27S 




Shops 


274 


m 


J&ohlnary Store-House 


270 




Cheaioal Store-Housa 


28S 


•* 


Reservoirs and Punp Housa 


280 
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Filter Plant 


264 
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Power House 


291 




Ventilation Building 


2901 


— •» 


Water Storage 


2902 




Hater Storage 


2704 




Supervisors* Office 


2707 


m 


Change House 


271S 


«■ 


Store Rooms 


2710 




Oil and Paint Storage 


2719 




First Aid 


2722 




Paint and Riggers Shop 



2728 Laundry 

2784 * Cylinder Storage 
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EXTERNAL ISOMETRIC VIEW OF GRAPHITE ASSEMBLY 




o 



SCHEMATIC ARRANGEMENT OF DIFFERENT GRADES OF 
GRAPHITE IN THE PILE 



^CHARGING FACE 



o 




DISCHARGING FACE 



© 



LEGEND 

GREEN (KENDALL -CHICAGO) 

WHITE (KENDALL- STANDARD) 

BLUE (CLEVES- STANDARD) 

RED ( MIXTURE OF POORER GRADES) 



t if. 

1 n v, 

I a - 
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CROSS SECTION THROUGH A CHARGED TUBE IN THE PILE 




CANNING PROCESS 




ARRANGEM ENT OF TUBES ft BIOLOGICAL SHIELD fll Ofikg 
AT CHARGIN6 FACE 



BIOLOGIC AL SNICLD BLOCKS — 




ACTION OF COMPOSITE SHIEI 



10" 



10 



10 



I0» 



10' 



10' 



10* 



GAMMAS 



THERM 
NEUTRONS 



\ 



v»... 



\ 



IRON 

ABSORBS THERMAL NEUTRONS 
AND GAMMAS; SOME EFFECT ON 
FAST NEUTRONS. 



_!_! 1 L 



MASONITE 

SLOWS DOWN 
FAST NEUTRONSJ 
ABSORBS SOME 
THERM A LS; LITTLE 
EFFECT ON 
GAMMAS. 



— ; \ \ 



IRON- 
ABSORBS 1 
. AND GAM 

YA/////* 

4L 



9 10 
THICKNESS OF SHIELD IN INCHES 



THERMAL SHIELD 



FIRST BfOLOGICAL LAY El 



LEGEND 



(FIVE SIMILAR LAYERS 
FOLLOW) 



THERMAL NEUTRONS RAPIDLY ABSORBED 
FAST NEUTRONS GRADUALLY SLOWED 

MIXTURE OF FAST AND THERMAL NEUTRONS APPROACHES EQUILIBRIA 
THERMAL NEUTRONS DIFFUSE BACK FROM MASONITE LAYER 
FAST NEUTRONS RAPIDLY SLOWED DOWN IN MASONITE 

GAMMA DECREASE AT LESS THAN EXPONENTIAL RATE BECAUSE OF 6AI 
PRODUCTION BY THERM AL NE UTRON S CAPTURED IN THIS REGIOI 
GAMMAS GRADUALLY ABSORBED BY MASONITE 



ASSEMBLED SLUG 



CAP 




WELD 



AL-SI LAYER .0105 

APPROX. 

COMPOUND LAYER 
0.0015 APPROX. 

SLUG 

CAN 0.028 APPROX. 



T 

0.330 £ 0.010" 

ASSEMBLY MUST PASS THROUGH A FULL 
LENGTH TUBE GAUGE 1.455" DIAMETER 



Kit* 



A2e 
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TYPICAL ARRANGEMENT OF SLUGS IN ACTIVE TUBES 



1 

I _ 

HZ 



NOl of pieces 



16 2 4 



32 



® © ® © 



3 2 0 1 



I 



© ® © ® ® © 



e' ±.oo3 



1.5 
5.125 



9' t .OM , 



6444*. 003 



1.440" 

■001 



TYPES OF SLUGS 



1582' 
■002 



>-t&© 



1440 
.OOI 





B.70" ± .03 


STAINLESS STEEL 
12-14 CHROME 






6J441.003 




STAINLESS STEEL 
12-14 CHROME 






6-1441.003 




GROVE D 
STAINLESS STEEL 








6J44±-003 










ALUMINUM 


mm*, 





(?) ACTIVE METAL SLUG 
.001 ^_S£sf \£J ALUMINUM COVERED. 



1.440 
00 



r -^S (F\ IOXCADMWM 90XLEAD 
i-Si* ^ SLUG -ALUMINUM 



COVERED. 



l-440"_.f-r\ fa PERFORATED TUBULAR 
■001 LW W SLUG -ALUMINUM 
TUBING- 



1.360 
.003 



LEAD SLUG 
ALUMINUM COVERED 



* 



NOTE: COMBINED LENGTH OF ® AND ® ■ 13-1/8"; LENGTHS 
. OF INDIVIDUAL PIECES ARE SUBJECT TO VARIATION. 



ISOMETRIC DIAGRAM SHOWING ROD PATTERN FOR 
VERTICAL DROP SAFETY RODS .AND SHIM AND 
REGULATING RODS (HORIZONTAL) 




A23 



o 



VARIABLE DISPLACEMENT^ ^"^ ^QWtil"!! FPtOM* CONTROL 



VAlVE solenoid operated 

BY SELECTOR SWITCH FROM CONTROL 




HYDRAULIC SHIM ROD DRIVE 



CO 



ASSEMBLED SLUG 



r .o«o 
es 



.07 j" 



WELDING CAP 
-CAP SPACER 
— AIR SPACE 
I— TOP CAP 

r AL-SI BONO 



rW ELD 



TUB ALLOY SLUG 




035 



-ALUMINUM CAN 



WELD 



-AL-SI BONO 



-AL-SI BOND (.009") 
■-BOTTOM CAP 
"—AIR SPACE 
■—CAP INSERT 
WELDING CAP 

1.440 w 
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TO 

CONTROL BOARD 



LOW SPEED 
REDUCER 
CHOICE OF RATIOS 
4560 '. I 
2400 ! I 

900 : i 

408 ! I 



—a 



I H.P. MOTOR 
1800 R.RM. 
WITH ATTACHED 
BRAKE. 



I 



n 



A 



REGULATING ROD 

RACK 
CHOICE OF SPEED 

INCHES/ MINUTE 
HIGH SPEED LOW SPEED 



36 
60 
I 32 
180 



.60 
I. 20 
3.0 
6.6 



DIFFERENTIAL 
2. 1 RATIO 



SLIP 
CLUTCH 



REDUCER 
7.621 I 
RATIO 



9 H. P. MOTOR 
1800 R.P.M. 



HIGH . SPEED 

REDUCER 
CHOICE OF RATIOS 

80 I I 

45 : 1 

I9l: I 

144: i 



SCHEMATIC ARRANGEMENT 
ELECTRIC REGULATING ROD DRIVE 



■ 



N0.2 SAFETY CIRCUIT 



MOV 
A.C. 



AFTER TROUBLE IS 
REMEDIED THIS RESET 
BUTTON MUST BE PUSHED 
BEFORE SHIM ROO CAN 
BE WITHDRAWN A6AIN. 




DEPRESSING THE C 

DESK PUSH BUTTO 

WILL OPEN THIS 
CONTACT. 



DROPPING OP ANY 
SAFETY ROO WILL 
OPEN THIS CONTAO 



IF EITHER OF ABOVE 
CONTACTS OPENS THIS 
COIL IS DE-ENEROIZED 
AND THESE CONTACTS 
ARE OPENED. 



440 V.AC 



L J 



ROD 




IF CURRENT IS REMOVED FROM THESE ✓ 

SOLENOID VALVES, PULL ACCUMULATOR Oft / 

PRESSURE IS DELIVERED TO OIL MOTORS AND RODS 
ARE ORIVEM IN. 



SECTIONS SHOWING REGULATING OR S HIM RODS AND THE SPECIAL FITTINGS^ 
OF THE PILE SHIELD THRU WHICH THESE RODS PASS 



1 WI CtMM«« 

Jitflr r*tt mot 

S3 




SFHTION A- A 



PLAN AND Ej E VAT I ON OF VERTICAL SAFETY RODS 

r 



J'srUIOL L B* OH THIS VttW 

oesmhate left a hisht 




""""tW** (TYPICAL) 



SI0L06ICAL SHIELD 
i STEEL 3 MASOH/TEJ 



THERMAL SHIELD 



-ALUMIMUM TUBE IHTQ WHICH 
Tut SAFETY *ODS OMOP 




SECTION THRU DROP SAFETY ROD AND SPECIAL FITTINGS 
OF THE PILE SHIELD THRU WHICH THE ROD PASSES 




twirf turn- 



— 1 

ABLE SUFFOBTIMB obof :\ 



ram oowtimuatio* in 

SEOTIOBAL ELEVATi 



SAFETY BOO ATTACHES HEBE 



SECTION 
str seotiom 'a-a'fom looatiom 



* *<SUMPEB MECHANISM TO ABSOBB 

■| SHOCK OF FOB m OAS* HTOHAULIO 



IMEFFECTIVE 



'STEEL Of 
PILE SMIELB 



ENLARGED SECTION 'Ift-A " 



ALU Ml HUM TUBE WHICH A OTB At - 
HELIUM BAMMIEM 




■STEEL LIMEB IMBIBE 
I ALUMtlBUM TUBE ABB 
J SUBMOUHOIMB OHOF BOO. 
7*fJ 10 LOSt TOLtKAHOI ttrwttm 

umin m»d Mt moo at 



WMdL MMM Limtm WILL 
\ eemTAtM immi »*oo vl to 
I samir aouAi totunoa or 
amo MAFtrr arvioli 



\ .E LS**) 

7 _k! 




OWER 

■!Fr.TinWAL ELEVATION "B-B" 



UPPE-R SECTIONAL ELEVATION *B-B* 





SLUG HANDLING AFTER PILE 



DISCHARGE 



DISCHARGE 




♦ • 



SECTION 

A4I 



c 



ARRANGEMENT OF MATTRESS PLATES 



c 




1 LAMINATED MATTRESS PLATE 

2 MATTRESS PLATE ANCHOR ANGLE 

3 MATTRESS PLATE EXTENSION 

4 MATTRESS PLATE COVER 

5 AUXILIARY MATTRESS PLATE HANOER 

6 AUXILIARY MATTRESS PLATE 



G 



A42 



1-H-?-Vi-1 



o • • 



o • 



HftDLt ¥iL*f 



/ 



1LUU TDK 



id nun*. 



I 



> 
(0 
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CHARGING M ACHI NE 
INLET WATER FITTI NGS 



ELEVATION OF CHARGING 
MACHINE 




NO I. SAFETY CIRCUIT 




I 



110 VOLT A.C. 



i i i i * i si 



I 
I 



li 

A!- 



220 VOLT A.C. 



r 



2-RELAYS BREAK 220 VOLT 
CIRCUIT IF 110 VOLT CIRCUIT 
IS BROKEN. CANNOT BE 
RESET UNTIL TROUBLE 
IS CORRECTED AND RESET 
BUTTON IS PUSHED. 



RECTIFIER 
A.C. TO DC. 

51 0 



TO 26 MORE SAFETY RODS 



NO. I NO. 2 



7 * a * > ft 

l CLUTCH 



NO 3 



WHEN ANY SAFEY ROD 
DROPS. THIS CONTACT 
OPENS AND MOVES IN 
SHIM RODS. 



SAFETY 
^ ROD 



>437 



d-M-H- 721- 



MAIN CONTROL ROOM 




I • • • 



PILE SHOWING PRINCIPLE POINTS 
OF INSTRUMENTATION 8r CONTROL 



** ii 



000 
00000 
OOO O 
OOj C> N 
O O ^ T o 

IS OO --OQ (> 




11 11 

'? !1 " 



U Q U 0 " 



I- SAFETY RODS (29) DROP INTO PILE WHEN 
SAFETY CIRCUIT IS BROKEN . 

2,8x4, REGULATING RODS ELEC. OPERATION. 

3,a,«,7,a,a> 10 - shim rods hydraulic 

OPERATION. 

II- EIGHT INCH RISERS (10) THROUGH BOTTOM 
SHIELDING FOR ION CHAMBERS. 

12. SIXTEEN INCH RISERS (2) THROUGH 
BOTTOM SHIELDING FOR ION CHAMBERS. 

13. EIGHT INCH PIPES (4) CONTAINING ION 
CHAMBERS. 

14 EXPERIMENTAL HOLE V FOR 
NEUTRON CHAMBER. 





15. EXPERIMENTAL HOLE *D* FOR GAMMA 
CHAMBER TO BE USED DIFFERENTIALLY 
WITH V HOLE UNIT. 

18. EXPERIMENTAL HOLE "F" FOR NEUTRON 
THERMOPILE. 

17. DISCHARGE ENO OF 2004 TUBES 
THERMOCOUPLE IN EACH TUBE. 

IB. CHARGING ENO OF 2004 TUBES- 
PRESSURE GAUGE CONNECTION FOR 
EACH TUBE. 




1) IAN recorder operated by Beckman micro- 
mi or oanuueter and neutron chamber vider 
the pile, Becfcnan #2 

2) IAS recorder operated by Beckman micro- 
microamraeter and chamber monitoring water 
activity in the dovncomer, Beckman #1 

») htiltl-point L&H recorder operated by 

Beckman micro-microammeter and neutron ± 
chambers under the pilef Beckmane 3 and t 

U-5) Blank panels 

6) Continuous eingle-polnt recorder recording 
position of regulating rod In use 

6A) Toggle ewitch for selecting regulating rod 
to be recorded at 6 

7) Voltmeter and ewitch for measuring battery 
voltage In galvanometer system 

8) Switches to by-pass first "out" ll.it switches 
on shim rods . 

9) Nine switches for cutting the ° Selsyn. In and 
out of service • 



10) L&N circular chart recorder for differential 

power level Indicator 
11-19) Bine Selsyns Indicating the position of 7 

shim and 2 reg. rods. Peg. rods are 11 and 1^. 

Green light over each Selsyn shows when rod Is 

all In, red light shows when rod is all out 
4o) Range switch for differential power level 

indicator 

21) Shunt for level galvanometer 

22) Duplicate Selayn for #1 regulating rod 
2J) Ground glass scale for level galvanometer 
21*) Ground glass scale for deviation galvanometer 

25) Twenty-eight drop annunciator 

26) Duplicate Selsyn for #2 regulating rod 

27) Shunt for deviation galvanometer 

28) Indicating meter for Beckman #1 

29) Indicating meter for Beckman #2 

»0) Indicating meter for differential power 

level indicator 
31) Indicating meter for Beckman #J 



32) Indicating meter for Beokman jU 

33) Push button toj drive in the 7 shim rod 
high speed. Can be locked down with 1 

5b) Electric interval tine 
35) Ilectrlc clock 1 with eweep second hand 
;6) Push button operating #1 safety 'clrcul 
be locked down with key 

37) Alarm lights for discharge water monil 

38) Indicating lights far doore into diso) 
area at 0', 10', 20', and JO' levels 

39) Switch to seleot regulating rod to be 
operated "! 

1*0) Duplicate ofvfi! for other control rod 

looked so onW 1 1 rod at a tlx can ba 
1*1) Switoh for hlgb, speed, low speed sele> 

one regulating! rod 
U2) Switch for direction selection of one 
1*3) Switch far high speed, low speed selet 

other regulating rod 
1*1*) Switch far direction seleotion of otto 

regulating rod; 
1*5) Switch to move a shim rod In either d 

Green light above switch Indicates If 

controlled by this ewitch is In operi 
1*6) Ten-point selector switch far selectl 

of the 7 shim rods Is to be moved 
1*7) Duplicate of 1*5 for second hydraulic 
1*8) Green lights show when accumulator le 

above normal operating height 
1*9) Amber lights show when the accumulate 

are Just below normal operating heigh 

50) Fed lights show when levels have drop 
point where the "low" annunciator fla 

51) Five indicator lights show green when 
rod power, shim rod power, #1 reg. rc 
#2 reg. rod power, and instrument pan 

52) keys for locking power off, on the al 
systems 

53,51*455) Fifteen key by-pass switches fc 
passing various safety otspults as nt 
during repairs and maintenance 

56) Control far withdrawing or lowering 1 
rods Individually or In groups, depei 
upon setting of Individual rod contri 

57) Controlr for tripping 29 safety rods 
ually. Green light above each contri 
Indicates when rod is In, and red li| 
when rod 1* out 

58,59) Switches to turn on shim rod oil 1 

60) Seleotar switch to put "A" hole neuti 
chamber on either #2 Beokman or the 
galvanometer 

61) Switch to operate both shim rod puapi 
taneously to drive rods at twice nor 

62) Beset button for alarm lights (37) 

i 



MISCELLANEOUS CONTROL PANEL 



0© © © 


® a 


) 


® ® 


<3 




® 






©0 


®@®<S> 


©(§ 


)( 


27) (a 
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19 
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30 
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32 


31 



1) Helium exit pressure 

2) Helium inlet pressure 

3) #1 regulating rod exit water 
pressure 

k) #2 regulating rod exit water 
pressure 

5) #1 regulating rod exit water temp. 

6) #2 regulating rod exit water temp. 

7) Four -point recorder for: 

a) <f> air in helium 0-100)6 

b) i air in helium 0-2# 

c) # H2O in helium at pile exit 

d) # H2O in helium at sample 
point 0-l# 

8) Two-point recorder for: 

a) helium temperature into pile 

b) helium temperature out of pile 

9) Two-point recorder, 

helium inlet and exit activity 

10) Recording flowmeter, 

helium circulation rate into pile 

11) #3 shim rod exit water pressure 

12) #£ shim rod exit water pressure 
I?) #5 "him red exit water pressure 
lU) #6 shim rod exit water pressure 



15) #5 shin rod exit water t 

16) #U shim rod exit water t 

17) #5 shim rod exit water t 

18) #6 shim rod exit water t 

19) Four-point recorder, exi 
temp, of rods #1, #2, ai> 

20) Four-point recorder, exi 
temp, of rods jfk, #5, an 

21) Four -point recorder, 
miscellaneous exit water 

22) #7 shim rod exit water p: 

23) #8 shim rod exit water p; 
2k) #9 shim rod exit water pi 

25) #7 shim rod exit water t< 

26) #8 shim rod exit water t< 

27) #9 shim rod exit water t< 

28) Pile exit water pressure 

29) Four-point recorder, exii 
temp, of rods #7, #8, an< 

30) Indicating temp, potentic 
and 32 DEDT toggle switel 

31) Four -point temperature r« 
controlled from 30 

32) Selector switch for "B" < 
thermocouples 
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INSTRUMENT 
MONITORING ROOM PANEL 
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II 



12 



6 



13 



14 



1) Recorder For pH Of Waste Water Entering River 

2) Recorder For Intermediate Retention Basin Monitor 
J) Recorder For Inlet Retention Basin Monitor 

U) Recorder Of Radiation Intensity 20' Far Side 
Discharge Area 

5) Recorder For Stack Air Monitor 

6) Recorder Integron Dosage Measurement 

7) Recorder Integron Dosage Measurement 

8) Recorder Of Radiation Intensity Top Of Pile And 
Transfer Area 

9) Recorder Of Gamma ActiTity Of Retention Basin Exit 
Water 

10) Recorder Of Beta Activity Of Retention Basin Exit 
Water 

11) Recorder Of Radiation Intensity 0«, 10', 20' , »0' 
Near Side Discharge Area 

12) Recorder Far Exhaust Air Monitor 

13) Recorder For Integron Dosage Measurement 
lU) Recorder For Integron Dosage Measurement 



VALVE RACK AND QAUQE BOARD 




1) Master gauge 

2) Valve assembly, one for each tube and individual Panellit gauge 
' 3) Horizontal gauge header 

k) Master gauge riser connecting all horizontal gauge headers 

5) Individual Panellit gauge, one for each tube 

6) Detail of valve assembly 

7) Detail of Panellit gauge 
8&9) Series relay connections 

10) Pressure connection 

11) Transparent slot 

12) Rotating pressure indicating element. Shows white at normal 
pressure, red on low pressure, and green on high pressure 

13) Conduit for 3/l6 outside diameter copper tubes to pressure gaugt 
lU) Indicating lights 

15) Two-way valve, connects Panellit gauge to either master gauge, 
or to tube pressure connection 

16) Needle valve to shut off individual Panellit gauge as necessary 

17) Line to Panellit gauge 

18) Line from next valve on left to its corresponding tube 

19) Line from next valve on right to its corresponding Panellit gau* 

20) Line from tube at pile face 

21) Header to master gauge 



INSTRUMENTS 
INLET WATER PANEL 
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1) W«ter pressure, left-hand 
unchilled 20" riser 

2) Total flow, rate of heat transfer 
(kw.), and temperature difference, 
recorder 

j) Flow and temperature recorder, 
left-hand unchilled 20" riser 
h) Kilowatt calculator (blank door) 

5) Flow converter (blank door) 

6) Main steam pressure 

7) Stand-by filtered water pressure 

8) Stand-by raw water pressure, 
valve pit 

9) Water pressure, left-hand chilled 
20" riser 

10) Water pressure, chilled header at 
valve pit 

11) Water pressure, unchilled header . 
at valve pit 

12) Flow and temperature recorder, 
left-hand chilled 20" riser 

1^) Two-pen pressure recorder, 

chilled and unchilled headers at 
valve pit 

lh) Temperature differential 
converter (blank door) 



15) Two-point temperature recor 
temperature each side of va 
in by-pass between chilled , 
unchilled headers 

1^) Water pressure, left -hand h 
tank 

17) Water pressure, right-hand 
tank 

18) Inlet water pressure, therm, 
shield 

19) Instrument air pressure 

20) Water pressure, right-hand 
chilled 20" riser 

21) Water pressure, right-hand 
unchilled 20" riser 

22) Flow and temperature recordi 
right-hand chilled 20" rise: 

2j) Flow and temperature record* 
right-hand unchilled 20" rii 

2k) Two-point recorder, high tai 
levels 

2"5) Flow recorder, water to thei 
I shield 

26) Storage tank larel indicating 
lights 
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INSTRUMENTS 
TEMPERATURE MONITOR 




1A2) lifl single -point recorders 

jJitk} Ketrftctabla plugs for IAM recorders, 
1 and S rtsepectiTaljf 

5*6) Browi high epssd records™ 

7*B) Hstt-^tatl* plugs far ttrown recorder^ 
5 and 6 respectively 

9) Jack for monitoring Sock ttfboo 

10) Jack for monitoring 1002 tubas 

XI) Jack for monitor ing other LOOS tubas 

12) Jftik board containing a Jack for each 
individual tube 

13) JiTS rove of 1*0 plugs eacjh for 
plugging into 200 ar leea jacfce on 12 

^15) Jacks for plugging recorder Into 
200 tubs system 

16) Fortj Indicator Ughte 

17) Boy eiip b witches 

18) 000 -point repaat switch 
19*20} Monitor starting switches 

31} Boy selector switch — rove 01-23 
22) Eov ee Lector ewitch — rowa 2k-kb 
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THIRD FLOOR PLAN 
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OPERATING GALLERY 



SECOND FLOOR PLAN 
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PIPE GALLERY a BASEMENT PLAN 
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LIQUID LEVEL MEASUREMENT 



WITH SPECIFIC GRAVITY AND WEIGHT FACTOR 
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RADIATION INTENSITY MEASUREMENT 
EQUIPMENT FOR 221 BUILDING CELLS 
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6.E. ION CHAMBER (ONE OF FOUR) 

B- COLLECTOR ELECTRODE 
G- HI6H V0LTA6E ELECTRODE 
0- CLASS INSULATORS 

E - CHAMBER COVER WITH CABLE CONNECTORS 
f— LOW LOSS SHIELDED CABLE ( FOR 4 CHAMBERS) 

G — HI6H VOLTAGE LINE {SHIELDED) 104 CHAMBERS 
H— MULTIPLE SWITCH 
t — BECKMAN AMPLIFIER 
J — MJCROMAX RECORDER (4- POINT) 

K— LOW LOSS CABLE -ION CURRENT FROM 
MULTIPLE SWITCH TO AMPLIFIER. 

L - VOLTA6E SENSITIVITY SELECTION LINES 
rna nru ruiuiri 
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CELL NO. 25 



CELL NO. 26 



TRENCH SPARE I 



ELEC 



LEGEND 



fl)) PRECIPITATOR 

@ CENTRIFU3E 

@) CATCH TANK 

'■i'i SOLUTION TANK 




84 TRENCH SPARE 

S3 GALLERY 
82 CASE SPRAY 
81 TRENCH SPARE 
80 HYDRAULIC 
79 TRENCH SPARE 
78 LIO LEVEL 

77 ELEC. 
76 STEAM SPARE 
75 SAMPLER 

74 TRENCH SPARE 

73 STEAM 

72 TRANS. OUT 

71 H 2 0 IN 

70 TRENCH SPARE 

169 THERMO B MIKE 



BUILDING 



Section Cell Function 

1 1 & 2 Storage of contaminated discarded equipment 

2 . 3 Railroad tunnel for bringing in metal 

2 k Storage of slugs with fractured coating. 

ThiB cell is kept filled with water 
(see 212 Euilding) 

3 5 & 6 Coating removal, metal dissolving and reduc" 
k 7 Coating removal, metal dissolving and reduC 
k 8 Metal solution stornge 

5 9 Sewage disposal, holding tanks 

5 10 Sewage disposal, eewer cell 

6 11 & 12 Spare. May "be used for a ty-product precipj 

tation "before extraction 

7 13 & lU Extraction 

8 15 & 16 Extraction (spare) 

9 17 & 18 Treatment of waste metal solution 

10 19 & 20 Treatment of waste metal solution (spare) 

11 21 & 22 Spare, unequipped 

12 23 & 2k Storage and oxidation of metal solution 

13 25 & 26 First decontamination cycle, by-product 

precipitation 

Ik 27 & 28 First decontamination cycle, product 

precipitation 

15 29 & 30 Treatment of decontamination wastes 

16 31 & 32 Second decontamination cycle 

17 33 & J>k Second decontamination cycle 

18 & 19 35, 36, 

37 & 38 Third decontamination cycle (spare) 

20 39 & ^0 Spare, unequipped 
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VENTILATION BUILDIUG LAYOUT 
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OUTSIDE tMPINf DIAORAM ft MAP OP IMMEDIATE AREA 

BUILDING NO. SSI 
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(\) OTHER PRESSURE OALMES 
..' »" SiNG VALVES 

0 OTHER VALVES 
(M) MCHNOPHONES 
LS LOUDSPEAKER 
LSC ' LOUDSPEAKER CONTROL 



COHTROL PANEL 
ARRANGEMENT SECTION 3-L 




FOR GANG VALVES. 
OTHER PRESSURE I 
Q FLOW METER 
OANG VALVES 



LS- LOUDSPEAKER 
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SECTION 1 5 " GAUGE BOARD 
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APPiiKDIX 3 
CHARTS AMD TABUUTIOMS 

No, j" Description 

1 Principal Dimensions of Pilo 

2 Tabulation of Pemnent; Plant Road Mileage 

3 Tabulation of Rich land Conaeroial Kstablishraents 

4 Tabulation of Religious Groups Represented in United 

Protestant Churoh 

5 Tabulation of Design Costs 

6 Wilmington Area I&aginoer's Organization Chart 

7 du Pont Design Division Organisation Chart 



PRINCIPAL DIKSNSIOHS OF PIUS 



?he following dimensions were to be the priraip&l ones of the Pile 
aa submitted in the Metallurgical Laboratory design suggest ion t 



Axial length of active cylinder 
Radius of aotive oylinder 
Thiokness of reflector 
I'otal weight of metal 
flei^it of graphite in Pile 
Weight of graphite in reflector 
Radius of aetal rods 
: lumber of rods in Pile 
Weight of aluminum In Pile 



23 feet v 
13 feet / 
ISj^ inches ' 
200 aetrio tons / 
Q50 netrio torn ' 
315 xaotrio tons ' 
0.67 inoh 
1696 

8.7 taetrio tons 
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TABULMflGB OF PERI&HKHT PlAtt? ROM) MILMGB 



CIASSIFIOAriOSS AHD 3YPB QF SGKFAQlSa 

IIow Conatruotion Inter and Intra-Area Heads 
(Hoad l&x and Plant Mix) 

IJew Conatruotion Richland Village 

(Road Uix, Penetration and Qravel Surfaced) 

Existing Roads Improved 

(Gravel Surfaced and Hoad liix) 

listing Koade Maintained 
(Gravel Surfaced arid Boad Mix) 

Patrol Trails Xiaproved and Maintained 
(Packed .iand and travel) 



MILES 

198.01 railes 
83 .20 miles 
1(5. 00 miles 
27.75 wiles 
49.90 railss 



Total 



344.33 ail® a 



( 



ZaSUlAVXOff OF HXCULMD CCHflfiiRCIAL 



a3TABLi3inaairs mumber 

Pood Stores § 

Drug Stores 3 

General Merchandise Store 1 

Variety Store 1 

Shoe Hepair Shop 1 

Barber & Beauty Shop 1 

tfosaen'a & Children's Apparel Shop 1 

'Ion's Clothing & Hhoe Store 1 

Hardware Store 1 

Optio&l Shop 1 

Electrical Shop 1 

Garage & Service Station 1 

Service Stations 3 

Western Union Office 1 

Railway ocproas Agency 1 

Laundry 1 

Milk Depot 1 

Post Office 1 

Bank 1 
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TABULATION OF KKUQIOUS GttQUFS HiSPRSS&HTflD 

im mum p'Aiyssafkm ohukoh 

I. Methodist 
Z, !3aptiat 

3 . Presbyter ian 

4. Itazarone 

5. Episcopalian 

6. Christian 

7. Congregational 

8 . Bfrrangelioan 

9. Churoh of Christ 

10. United Brethren 

11. Salvation Array 

12 . Lutheran 

13. Penteoostal 

14. Aaaonbly of God 

15 . Adventist 

16m f&soellaneous Protestant Groups 



TA3PUTI0W OF DBS IPS COSTS 

SSfflSESRIHO pssiai 

$927,926.64 
18.77S.08 

533,691.35 
3,045.60 

55, 6*7.32 

54,864.23 
I95.776.2S 
40.227.99 
16*091.20 
107.274.64 
546,642.58 
811,567.41 
158,230.09 
5,363.73 
5,563.73 



$2,681,866.00 

" • i 4 *. i i 
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1 Militant 

D. C. Tu Din. Captain 



1 Technical efl.iatant 
0. B. Caapb.ll Captain 
1 Jr. Clark Typl.t CAP-3 



AKf.A Kr.INEEH 
•lllli= L. S»rr»r »]T 

5-jp»r»'»»s »nd rrrjecta 1S- 

■ i.-nd It Ms ofn<*. &'.r.ct> and eufrr- 
riw. t>*» aork cf conUKtrn on rro>fta. 
R.jponslMe to U» 'W 11 "' '° r 

.atisfactorj coiapletlri cf rro.leets. 

1 cl.rk-3t*norr»pner CAF-i 



Executive Officer 
D. u. Stowrl Ifcjor 
* 1 Jr. Clerk Stano. CAF-2 



1 C 
65 C 



:t:o« 
•f.anta! 



PRuTECTITI fJW.TiITT SICTW 
Chief of Section J.P.Clancp.l 
Coordinating Protective ^^J" 
... re. of unlu under the "Ta- 
in, ton ir«« office.. 

1 Jr. CLrli Trent, CAP-2 



inn sacriM 4 * " . 

Chief of SKtla «.C. .othareal CAP-U 

tanlai ul coordinate, the actlritl.. of 
»11 i»llt r>atl« In connection "1th coo- 
lM Ua ul operational fielllU.1 

cir-11 



Ml DMtncU. 
iHt. chief of Section,. .I.T. 



PATlny 



comoL sictio« 

Chief of SMtlm I. B. Treeael P-t 

Superri... .11 Control functions Including 
Prlorltlee, C.l.P. «llotaen»a «nd report., 
piald Procr... report* , engineering «nd 
■a tar 1*1 requirement* and expediting of 
critical ordara. 



aal Chief rro;aadltar(na]d)Ctf-U 
aal Saper. Auditor (lrnna.) CAP -ft" 

X aa.ae.MalB* iaalataat CAP-fl 
aal Aaaoeiata Auditor CAM 

1 Jr. Canat. Coat Auditor Ctf-7 
aal Super. Auditor (Tiae) CAP-? 

1 Clert^tnnographor CAP-* 
aaa Clarke ■ UP-* 

2 int. dark Stanoa. CAP-3 
aal lut. dark Trpl.t CAP-3 
aal Chackar (■atari*!*) CAM 
Ml iaalataat dark CAP-3 

1 Jr. Clark Tpplata Clf-i 
ea(J af ahlah aaalaaad ta Ira. In- 
to Chart*, naU) 

3 Jr. dark Suae*. CAP-J 
ea(l af uhlcn aaalfnad to anfln. 

la Charge, field) 

2 Cala. aaealaa Qparatora CAP -J 
•afl af akiaa eaolenad ta Eafla. 

la Ckaraa, Plaid) 
1 Junior dark CAP -2 



■1 Inupoctor (3on. Conat.) SP-T 
1 la.i.tant Clark Stano. CAP-3 



ADantTISTRATrra SECTIOk 

Chief of Section 0. »■ -1"" " M 

Sup.rrl.es all Alt' nl. (retire fun- 
tlon. including Personn.1, P.JToll., 
purch.slng, Tr.rel *"J . 

Racord, and Office Serrlc. Actl.ltle.. 



1 


Aaat. Cl.rk Steno. 


CAP-3 


3 


Jr. Clerk Typl.ta 


CAP-? 


1 


Chauffeur 


CPC-3 



sjoramiio se 

Chl.f of Section »•" 

Supervise, the checklA 
nn all plan, and ipacl 



1 Jr. Clark Stano 
1 Jr. Clerk Tppl" 



OPtRATIiMiS SECTIOI 

Chief of Section C. W. s-ertout, let M, 

Suparrla.. and coordlnatac perroraance of 
work under oper.tlon cantracU. Act. aa 
llalion orflcer Wtaa." Area biglneer and 
oper.tore. 

Aa.t. Chl.f of section. .0. P. Bartolla, let Lt 
T 



PBOraTT A SAFtTT SKTIOk 
Ch^f of Section.. .R.I. Saoff<ml, Jr. Captain 

S*.,,!-. recelrlm ^™'" t °' ^ 
aa.uaaa aecountabllltj for axi 



i Daaotae deal eapaaltj 







1 Auditor 


CAP-0 






2 darka 


CAP-A 






1 Aaat. Clerk Stano 


. CAP-3 


(Plaid) 












1 



««1 Jr. Adadnlatratii* Aaat. CAP-7 
~1 Inapeetora (eaterlala) SP-« 
~1 Clark 

1 Junior Clark til -2 

eel Jr. Clark TJplat CAP-3 



1. 



1 Technical A^iiitant 
). B. Cajxjball Captain 
L Jr. Cl#rk Typiat CAF-2 



CTIOM i C O O 

E. B. Trtnl r-i 

functions including 
otaante and report! , 
, engineering and 
and expediting of 



mat.) SP-7 
beno. CAT-J 



ARSA t JTi INEEH 
■ llHaa 1« Sar^r HaJ^r 

Super» 4 »*B and •*! recta the prr,jeeta aa- 
sl-*ned tc his office. Direct* and iU7*r- 
viaea th* aork of contractors on rro^rts . 
Reasons Ihle to the i.'- strict hnpJrv-r 'or 
■ itlsfaeior7 completi n cf pro.^ecta. 

1 Clerk-Stenographer CAF-i 



fl Qffleera 
6) CirllUna 



Eiacutlva Officer 
D. M. Sloeera HO a 

• 1 Jr. Clerk Stent). C 



PRuTECTITZ. SEClTiITT SECT 1 0*1 
Chief of Section J. F. Clancy, letU. 
Ceardinatiiy Protective Security 
■naa\:rea of units under the Wilm- 
ington area Offlcea. 

1 Jr. Clerk Typiat, CAF-2 



LaBOfi ULATIOC SICTIOi 
Chief of Sectioc 
0. H. Enollaeyer CAF-10 
Coordinate! and acta aa lialeon 
agent for the Area Engineer on 
all labor Matter* . 



AJWINISTHATIYE SECTIOK 
Chief of Section 3. R. ulaon 



CAF-6 



Supervises all aa>.' nj a tratlve fun- 
tlona Including Personnel, Payrolla, 
purchnaing, Travel Orders, llail and 
to cord a and Office Service Actlvltlta. 



1 


laat. Clark 5t«no. 


CXF-3 


3 


Jr. Clark Typlata 


CAF-J 


1 


Chouf faur 


CPC-3 



CPEHITUIS SECTIOi 

Chief of Section C. 1. Sear tout, lat Lt 

Supervise a and coordinates per form nee of 
■ark under operation eomtraeta. Acta aa 
llalaon officer beteee- Area Engineer and 
opera tore . 

Aeat. Chief of Section. .0. P. Bergelln, lat Lt 

I 



uimiii SKTI01 4 
Chl.f of Section Bart Boanlla P-5 

3uparvla«a tna chaeklJV for approval 
nn all plana and apoe! fleatlona. 



;e o 



Chlaf of Saetlo 



fflMr* 4 
.A. T. Cochrane P-6 



Svparrlaaa the work of contractor! oo 
projecta. Acts aa llalaon agent be- 
tween Area Engineer and con tractor a on 
aattara affecting pro *ecta . 



1 Jr. Clerk Steno. CAF-2 
1 Jr. Clerk Typiat CAF-J 



ROPER TT A SAFETY SECTIOI 
Chief of Section. ..B.T. Svofford. Jr. Captain 

Superrlnaa receiving and tr ana far of all 
property, aaaiaaia accountability for all 
property. Supervise! all eefety function* . 



1 laaoc. Infill. (iBICfa.) 


M 


1 laat. login. (Clrll) 


p-a 


1 Principal Inap.fUact.) 


sr-t 


1 Principal Inapactor 


v-e 


2 Inapactom (Daa.Gseati ) 


9-t 


1 ClTa>gf aaaraBjfcT 


CaJ>-4 


1 Jr. dart Staaafrapkar. 


ctr-3 











1 auditor 

2 Oarka 

1 Aaat. Clark Stone. 



CtT-9 
ClT-i 



Ml Jr. adadnlatratlvo iut. CaF-7 
•nS Ii>apoet<ara (antariala) 3P-6 
~1 Clark CaP-4 
1 Junior Clark C1T-2 
—1 Jr. Clark TJplat CaP-3 



mcnoau. ud NoiTiia out 

lljnjartaai ATM 
Soetlof^Dlvlaion, or Araa 

■ll»lj|t^ D aL 
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E. I. DU POUT DH NEMOURS & CO. (INC.) 
SNGI1JEERING DEPARTMENT 
Design and Construction Divisions 
Manhattan District - Organization Chart. 



CONTMCT 



KEY 
PROJECT 



LOCATION 



or 



CHIEF ENGINEER 
E. G. Ackart 

ASSISTANT CHIEF ENGINEER 
G. M. Read 



I 



GENERAL MANAGER 
CONSTRUCTION DIVISION 
* M. F. Wood 



MANAGER 
DESIGN DIVISION 
T. C. Gary 

ASSISTANT MANAGER 
J. P. Kartei 

I 



1 




9536 


Hanf o rd 




• • 


9 ?33 


Clinton 


i v ; 


• • 


58 


Clinton 


2 




9595 


Wilmington 


s 


• • 


9634 


Wilmington 


4 




9641 


Unknown 


4 


• • 


9721 


W. K. 0. tf. 


4 


• • 


9722 


A. 0. V. 


4 


• • 


S734 


M. 0. W. 


4 


• • 


$735 


Purchasing 








only 


6 


• • 


9757 


Wilmington 


8 


• • 


9233 


Wilmington 


22 


• • 


9803 


Wilmington 


Not signed 


9891 


Wilmington 



SUPERVISING ENGINEER 
F. W. Pardee, Jr. 



SUPERVISING ENGINEER 
J. C. Lawrence 



i 



DESIGN PROJECT MANAGER 
9641 
9721 
9722 
9734 
9735 

P-9 



DESIGN PROJECT MANAGER 
9536 
9733 
58 



TNX 

H. T. Daniels 



DESIGN PROJECT MANAGER 
9595 
9757 
9634 
9803 
9891 

0-1 & C-2 
W. S. McVay 
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APPKWDIX 0 

RHFERiONClS 



Description 

Site Investigations and Travel Schedule 
of Col. Matthias 

r 

Preliminary Site Report 



Ichthyology Reports 



Feasibility Report of 2S November 1942 



Design of Helium-Cooled Plant Report 
jfCK - 277 



Design of Helium-Cooled Plant Report 
0U* - 324 ^ 



Design of Liquid-Cooled Plant Report 
#012 - 407 



Iohtiiyo logical atut'iea 



Location 

Area Sngiaeer 
H.E.tf. Classified 
Files Case '*Q00 tt 

Area Engineer 
1L£.J. Classified 
Files Case 
"CCC" 

"am* 
«ppp« 

District Offioe 
Files Area Engineer 
H.B.lf. Classified 
Files 

District Office 
Files Metallurgical 
Information Office, 
Chicago, Illinois 

District Office 
Flies iiatallurgical 
Information Office, 
Chicago, Illinois 

Distriot Office 
Files Metallurgical 
Information Office, 
Chicago, Illinois 

Distriot Office 
Files Metallurgical 
Information Office, 
Chicago, Illinois 

District Offioe 
Files Area Engineer 
H.fS.'rf. Classified Files 



Description 



Location 



Specifications for Process Water- 
Purapa 



Survey of Separation Processes 
Report ,/Cfi 1017 



Survey of Separation Prooeasea 
Report #CH 1S03 



Survey of Reparation Prooessea 
Report jfGB 2519 



Biaiauth Phosphate Process 



Report on Hiohland Village Design 
by G. &. Pehraon, 8 June 1943 



Wiliaington Engineer- 
ing Dept. Wilmington, 
Del. Spec. 2002 

District Office Files 
isfetallurgioal 
Information Office, 
Chicago, Illinois 

District Office Files 
Metallurgical 
Information Office, 
Chicago, Illinois 

District Office Files 
f&tallurgioal 
Information Office, 
Chicago, Illinois 

Area Engineer, H.iS.i? 
Toon. !.Sa.aual Moo . G 

Area Engineer 
H.S.». Office 
Engineer 



APPENDIX D 
GLOSSARY 




MANHATTAN DISTRICT HISTORY 
BOOK IV - X-10 PROJECT 
VOLUME 5 - DESIGN 
APPENDIX D 
GLOSSARY 

Activated Carbon. - Aotivated carbon is charcoal produced by the de- 
structive distillation of vegetable matter suoh as wood, with or 
without the addition of chemicals* 

Aluminum. * Aluminum is the ohemioal element of atomic number 13* The 
metallic aluminum was chosen for the Pile cooling tubes and slug 
jackets because of its low neutron absorption oross section 
(0.124 x square centimeters) and its resistance to oorrosion 

by water at the temperatures encountered in the Pile reaotion. 

Alumlnum-Sllioon Alloy » - This is the euteotio alloy of the aluminum- 
silioon system. It consists of 88 per oent aluminum and 12 per 
cent silicon* The alloy is used as a bonding medium in the canned 
slug since it has a lower melting point than aluminum and vir- 
tually the same oorrosion resistance* 

Billets. - A billet is a bar of metal. In this volume, it refers 

specifically to the form in which metallic uranium is received at 
the Hanford Engineer Works. 

Boron* — Boron is the ohemioal element of atomic number 5. It is used, 
in the form of a o eating. In the safety and oontrol rods of the 
Hanford Piles because of its high slow neutron absorption oross 
seotion (700 x 10 square centimeters )* 
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Cadmium* - Cadmium is the chemical element of atomic lumber 48* It is 
a -white ductile metal belonging to the zinc family* Cadmium was 
suggested as a possible control means, sinoe it has a high 
neutron-capture cross section approximately 3000 x 
square centimeters. 

Carbon* • Carbon is the chemical element of atomic number 6* It is a 
non-metallic element, ons of which forms is graphite which is 
used in the File as the moderator* Carbon has a low neutron* 
capture cross section of 0*004$ x 10"^* square centimeters, thus 
making it possible to use it without too high a neutron loss* 

Columbium* . - Columbium is the chemioal element of atomic number 41* 
Columbium is one of the fission products .encountered in the sep- 
aration of plutonium from the fission products and uranium by use 
of the fractional volatilization process* 

Cross Section* * See Neutron-Capture Cross Seotion* 

Deaeration* - Deaeration is the term used to refer to the prooess by 
which dissolved gases are removed from water* In this process. 

i 

the carbon dioxide content is reduced from about 70 parts per 
million to about 2 parts per million, and the oxygen content 
from about 14 to about 0*05 parts per million* Deaeration is 
obtained by passing the water in a finely dispersed state 
through towers in which a vacuum is maintained by means of 
steam jets* 

Deoay Period* - The decay period for any substance is the time re- 
quired for the radioaotivity of that particular substanoe to 
decrease to a safe level, as determined by health and safety 



requirements • The activity of the slugs arises from the fission 
products and other elements formed with the production of plu- 
tonium* Some of this activity is transferred to the effluent 
water and circulating helium* 

Demlnerall z at i on* - Demlneralisation is the term used to refer to the 
process by which dissolved salts and adds are removed from water. 
Demlnerall eat Ion is obtained by passing the water through two 
exo hanger s, the first removing the dissolved salts of calcium, 
magnesium and sodium, and the second removing the acids formed 
in the first exchanger, except for the oarbonlo acid whioh is 
formed in the second exchanger* 

Deuterium* • Deuterium is that isotope of hydrogen of atomic number 2* 
Its symbol is or D and it is the principal component of heavy 
water* Deuterium has a neutron-capture cross section of only 
0*0009 x 10*24 square centimeters* 

Dissolving* » Dissolving is that step in the separation prooess for the 
recovery of plutonium in which the aluminum, jackets are removed 
from the metallic uranium pieoes and the uranium* containing plu- 
tonium and many other elements, is placed in solution in prepara- 
tion for the subsequent prooess steps*. 
Electrochemical Series* - An arrangement of the metals in the order of 
the amount of electromotive force set up between the metal and 
solution when the metal is placed in a normal solution of any of 
its salts* 

Elutrlatlon* - Elutriation is one of the final steps in the separation 
and isolation of plutonium. This step consists of purification 

D3 




by washing the precipitate and decanting the wash liquor. 

Extraction * - Extraction is that step in the separation process in 
which the plutonium ia separated from the uranium and from the 
large majority of the many other elements present. 

Flash Vaporisation. - Flash vaporization refers to that type of vapor- 
izatlon which is instantaneous. In the original Pile design for 
a water-cooled unit employing water recirculation, this type of 
vaporisation would have been used in removing dissolved gases 
from the water through a sudden reduction of pressure from about 
20 pounds per square inch to near atmospheric with the temperature 
of the water at the boiling point of the water. 

Heavy Hydrogen. - See Deuteriua. 

Hydrogen. - Hydrogen is the simplest chemical element known, of 

atomic number 1. Its neutron-capture cross section is 0.325 x 
10"** square centimeters* 

Hydrogen Peroxide. • Hydrogen peroxide is a dear, colorless liquid 
found in the Pile exit water. Before water could be recircu- 
lated through the Pile structure, it would be necessary to re- 
move a portion of the oxygen to prevent erosion of equipment. 

Imhoff Tank. - An Imhoff tank is a tank for sewage olari float ion, 
consisting of a sedimentation chamber with sloping floor lead- 
ing to slots through whloh the solids settle to the sludge- 
digestion o ha ruber. 

Impact Wrench. - The Impact wrenoh used in the Separation^ Building 
for maintenance of equipment and replacement of parts consists 
of an electrically driven wrench which oan be lowered from the 




operating crane and plaoed on the actuating nut of the piping 
which has to be loosened or tightened. The impact feature of 
the wrench enables a stubbornly turning fitting to be pounded 
loose in much' the same way a sledge hammer would act. 

Ion Chamber. - An ionization chamber measures the total number of ions 
direotly produced in it. These iona are charged particles of 
-^matter due to the rcciowl from or addition to the particles of 
one or more electrons* The chamber usually consists of two plane 
electrodes between which there is a strong enough electric field 
to draw all the ions to the electrodes befora they recombine 
but not strong enough to produce secondary ions* 

I solation* - Isolation is the final step in the separation process 
for plutonium, in which the element is separated from the last 
of its associated elements and prepared for shipment* 

Labyrinth* - A labyrinth as used in reference to the Pile Area con» 
sists of the entrance to the Pile discharge face protected by 
oonorete* This entrance is so designed that radiation present in 
the discharge area must bounce at least twice before it oan es- 
cape, thus reducing the energy of the radiations to a safe level* 

Neutron Absorber* * A neutron absorber is one which possesses the 
' ability to absorb ^Seutrons well, i#e«, it has a large neutron- 
capture cross section* 

Nitrogen * - Nitrogen is the chemical element of atomic number 7* It 
is a gaseous element occurring in the atmosphere and has a high 
neutron-capture cross seetlon of 1*75 x 10" 2 * square centimeters, 

which prohibits the use of circulation of air through the Pile 
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structure to remove impurities. 

Out gagging. - Outgassing is the process of driving hidden gases out of 
substances by means of heating or evacuating. 

Polymerisation, - Polymerization i3 a reaction in which t-vo or more 
molecules of the seme substanoa oombine to form a compound, from 
■which the original substance may or may not be regenerated^, the 
Jiiew molecular weight being a multiple of that of the original 
compound* 

t ' 

Primary Radiation. - The primary radiation of radioactive materials con- 
sists of the original alpha, bota or gamma emitted by these 
materials. 

Proportional Counter . - A proportional count ar is an ionlaation chamber 
in which one of the electrodes is so designed that there is, be- 
sides the primary ions, a large number of secondary ions formed, 
thus increasing the total pulse of current. It is possible to 
design and operate such counters in such a way that the total 
number of ions formed is proportional to the number of primary ions 
formed. 

Reactor. - The term reactor is used synonymously with reacting unit, 
the unit in which the chain reaction Is sustained. 

Secondary Radiation . - )fecondary radiation is the result of ionization 
of other particles due to the primary radiation, and the scatter- 
ing and reflection of the primary rays by particles. 

Silica Gel. - Silica gel is a form of colloidal silica (silicon dioxide) 
like coarse sand in appearance but possessing many fine pores and 
therefore extremely absorbent. 

i 



Syphon (Steam-Jet). - A ateam-jet syphon is a device used in the 
Separation Building for transferring solutions in which a jet 
of steam is used to create -vacuum for suction* These syphons 
are used so that necessary maintenance work on pumps can be 
eliminated. 

ThimbleS, * The aluminum wells into which the vertical safety rods 
$ 

drop are known as thimbles* 
Uranium Hexafluoride. - Uranium hexafluoride had been developed in- 
dustrially and in large enough quantities to suggest its use 
as a coolant for an enriehsd-uranium plant* Fluorides are 
good coolants* 

Xenon* - Xenon is the chemical element of atomic number 54. 

Xenon-135 is a member of the telluriua-iodine-xenon-eesium- 
barium decay chain which is encountered in the Pile reaction* 
It is radioactive with a half lifo of 9.4 hours. It led to a 
. poisoning of the Pile because of its high neutron absorption 
cross section (approximately 5,000,000 x 10~ 2 * square centi- 
meter)* 




i 



2998' 



4 



■4 



* 




